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研 究 方 法
　1．研究対象





















KLF4 抗体（ab215036, clone EPR19590, Abcam, 
Cambridge, UK. 2,000倍希釈），抗p53抗体（M7001, 




お，観察は病理医 2名（G, T. & M, T.）で行った．
KLF4 発現の評価方法については，免疫染色の程度
をスコア化した．染色の程度を染色なし（score 0），
淡黄色（score 1），茶色（score 2），茶褐色（score 3）
に分類し，それぞれの染色細胞数の割合について，
10％以下（score 0），11％-25％（score 1），26％-50％
（score 2），51％-75％（score 3），75％以上（score 4）
とスコア化した．同一標本内でそれぞれのスコアの
積を合計し，KLF4 染色スコアとした．この値が 0-3
は KLF4 陰性，4以上の場合をKLF4 発現ありと評
価した．また，p53 の発現の評価には，腫瘍先進部
における腫瘍細胞 1,000 個あたりの染色された核の





















KLF4 と p53 は相互関係があるとされる既報の知見
が組織学的にも確認された10，13）．
　Fig. 2 には代表的な食道扁平上皮癌症例のHE染
色組織像（Fig. 1A, ×40；B, ×200）と免疫染色所
見（Fig. 1C，D）を示した．食道扁平上皮癌部位で








者の年齢は平均 67.8 歳（範囲 51 ～ 88 歳），性別は
男性 74 例，女性 14 例であった．腫瘍の長径は平均





Stage Ⅲが 29 例と最も多かった．
　3．KLF4 および p53 発現と食道扁平上皮癌症例
の臨床病理学的解析
　Table 2 に KLF4 と p53 の発現と臨床病理学的因
子の単変量解析の結果を示した．食道扁平上皮癌組












の p53 の発現率は 82.9％（73/88）であったが，臨
床病理学因子との有意な関連はみられなかった．
　4．KLF4 および p53 発現と食道扁平上皮癌進達
度の検討




























析（癌患者 2,988 例を含む 22 件の研究）では，消化
Fig. 1　 Immunohistochemical analyses of Kruppel-like factor 4 （KLF4） and p53 
expression in the normal esophageal mucosal tissue. （A） Histopathology of the 
normal esophageal tissue in Hematoxylin-eosin （HE） stain （magnification, ×
200）. Normal squamous epithelium showed positive KLF4 expression in B 
（magnification, ×200）. KLF4 stain was weaker at basal layer but stronger at 
spinous layer. In contrast, p53 expression was limited to the basal layer （C, 
magnification, ×200）. Each bar indicated 0.2 mm. Inhibitory role between p53 
and KLF4 is schematically indicated in D.
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Table 1　Patient characteristics and clin i co path o log ical parameters
charasteristic n＝88
Age
































































Fig. 2　 Representative examples of the expression levels of Kruppel-like factor 4 
（KLF4） protein using clinical specimens （case 1） determined by 
immunohistochemistry. （A, B） Histopathologic features of the esophageal 
squamous cell carcinoma （ESCC） were shown （HE stain, magnification, ×
40 in A and ×200 in B）. ESCC with positive KLF4 and p53 expression 

























Table 2　Relationship between either KLF4 or p53 expression and clinicopathological features
Characteristic
KLF4 p53
Negative（n＝43） Positive（n＝45） p-value Negative（n＝15） Positive（n＝73） p-value
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Kruppel-like factor 4 expression and clinical outcomes in  
patients with esophageal squamous cell carcinoma
Tetsuya Kitajima＊1, 2）, Genshu Tate1）, Tasuku Nagumo1）,  
Sakiko Miura1）, Mayumi Honma1）, Eisuke Shiozawa1）,  
Masahiko Murakami2）, Masafumi Takimoto1） and Toshiko Yamochi1）
　Abstract 　　 Kruppel-like factor 4 （KLF4） is a transcriptional factor that is widely found in various 
human tissues.  In previous studies, the dual-purpose of KLF4 has been identified ‒ it can function either 
as a tumor suppressor or as an oncogene in cancer, based on its cellular context.  However, there are few 
reports on the relationship between KLF4 expression and esophageal squamous cell carcinoma （ESCC）. 
In this study, we aimed to elucidate the role of KLF4 in the pathogenesis of ESCC.  We included patients 
with ESCC who underwent subtotal esophagectomy between 2016 and 2017 at the Department of Sur-
gery, Division of Gastroenterological Surgery, Showa University School of Medicine.  We retrospectively 
analyzed the correlations between KLF4 or p53 expression and the patient’s clinicopathological features. 
In this study, 88 patients were included.  The proportion of KLF4-positive cells was high in the normal 
esophageal mucosa tissue and low in the ESCC tissue （88.6％ ［78/88］ vs 51.1％ ［43/88］）, and this differ-
ence in KLF4 expression was statistically significant.  In patients with lymphatic metastasis or invasive 
carcinoma, KLF4 expression levels were low and significantly lower than in those without lymphatic me-
tastasis or invasive carcinoma.  In contrast, there were no significant correlations between p53 expression 
levels and clinicopathological features.  In this study, we found several correlations between the expres-
sion of KLF4 and histological grade of ESCC ; a low expression of KLF4 is associated with advanced 
ESCC.  This suggests that KLF4 acts as a tumor suppressor in ESCC.
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